Abstract. Introduction: Chronic exposure of volatile substances can cause the impaired olfactory function. Objectives: In order to identify the difference of olfactory function in the workers of the Gas Station in Medan city. Methods: Analytical research with cross-sectional approach. The research subjects were 80 persons consisting of 40 gas station operators and 40 non-operators who fulfilled the inclusion and exclusion criteria. The applied statistical analysis was Mann Whitney, Fisher's Exact, Chi Square, T independent, Spearman with 95% confidence level. Results: Proportion of the impaired olfactory function in the gas station operator group by 77.5% and non-operator group by 0%. Significant correlation was obtained between age, duration of work with the impaired olfactory function (p = 0,047, p = 0,001). The gas station operators will suffer the impaired olfactory function if they work for ³ 3.89 years. Conclusions: There were differences of olfactory functions in the gas station workers by using Sniffin 'Sticks Test in Medan city.
Introduction
The nose serves as an olfactory organ that plays an important role to protect people from environmental hazards such as gas leaks, rotten foods, fires, smoke and air pollution. When breathing air, the nasal cavity is the initial injured part due to exposure to inhaled irritants, in which the particles are deposited, and absorption of potentially hazardous gas and vapor [1] .
Fuel oil as a widely-used product by humans containing volatile and non-volatile components with sufficient degrees of distillation. Under normal circumstances for users of fuel oil and fuel oil production facilities, the exposure can generally occur through inhalation or volatile substances.
Fuel oil will cause acute or chronic inflammation, which further limits the airflow to the olfactory region or stimulates the toxic metabolism in the epithelium, ultimately damaging the olfactory epithelium. Inflammation may also decrease immunoglobulin A of the upper respiratory tract, thus allowing colonization of pathological bacteria in the olfactory mucous membranes and will cause damage to the olfactory mucosa. Chronic exposure to fuel oil can also lead to chemical burns trauma on the olfactory epithelium that may cause anosmia [2] .
Fuel oil is the most commonly found toxin substance especially in gas station workers. This compound can cause olfactory epithelial damage if chronic exposure occurs at least 5 minutes to 3 days.
In 2014, the research on gas station workers obtained 20 the male subjects (27%) of 46 persons with the impaired olfactory function, and 10 persons (13.5%) female subjects of 28 persons suffering from the impaired olfactory function [3] .
Methodology
This research was an analytic research with cross-sectional study. The population of this research was all workers of 5 gas stations in Medan city. The sample of this research was some of population members examined by the researcher and met the inclusion criteria. The inclusion criteria are workers of < 60 years old, have working period of > 6 months, in anamnesis and ENT examination it discovered no acute or chronic rhinitis, neurological disorders, nasal surgery, polyps, konka hypertrophy, septum deviation, nasal tumor, no records of nasal and head trauma and willing to be included in the research and signing the informed consent.
Number of samples were 80 people (operator = 40 persons and non-operator = 40 persons). The examination of olfactory function was using Sniffin's sticks test which measured threshold parameters, discrimination, and identification and then measured by adding the three parameters as an TDI score. A score of £15 was categorized as anosmia, 16-29 was categorized as hyposmia, and ³ 30 was categorized as normosmia.
Data were analyzed by using SPSS, scrutinized analytically by Mann Whitney, Fisher's Exact, Chi Square, T independent, Spearman test. This research had been approved by the Research Ethics Committee of the Faculty of Medicine, Universitas Sumatera Utara.
Results
In this research, the subjects aged 30-39 years were dominant in two groups, 26 persons (65%) in the gas station operators and 23 persons (57.5%) who were non-operators. The average duration of service of the gas station operators was 3.20 years and non-gas station operators have been working for 3.88 years ( Table 1) . Table 1 
. Demographic Characteristics of Research Subjects
In the subjects who worked as gas station operators, the total score of TDI was 23,39 (SD = 6,99), which suffered with anosmia were 8 people (20%) and hyposmia were 23 people (57,5%).
Whereas in the non-gas station operator, it obtained total score of TDI by 32,64 (SD = 1,10) and all workers have normal olfactory function. In the Mann Whitney test, it obtained significant differences for threshold parameters, discrimination, identification between operators and nonoperators of gas station workers (p < 0.05) ( The proportion of subjects aged 20-29 years who suffered from the impaired olfactory function were 5 persons (29.4%), subjects aged 30-39 years were 24 (49%) and subjects aged ³ 40 years were 2 (14.3 %). The result of analysis using Chi Square test represented that there was a significant correlation between age and the impaired olfactory function (p = 0,047) ( Table 3) . Table 3 . Correlation Between Age and The Impaired Olfactory Function of All Subjects
In the group of subjects who worked as gas station operators, the mean age who suffered from the impaired olfactory function was 34.03 years (SD = 3.64 years), while the non-impaired ones were 25.11 years (SD = 4.83 years).
In the group of subjects who worked as gas station operators, the mean length of working of the subjects who suffered from the impaired olfactory function was 3.89 years (SD = 1.87 years)
while the non-impaired subjects were 0.82 years (SD = 0.19 years). The result of analysis using
Mann whitney test discovered significant correlation between the length of work with the impaired olfactory function (p = 0,001) ( 
Discussion
The impaired olfactory function as a risk due to exposure to fuel oils containing benzene, toluene, ethylbenzene, and xylene have long been the subject of discussion. However, around 1990, benzene has been used as an indicator of exposure to fuel oil, especially on workers at the gas station. In Nordic countries, the concentration of benzene in fuel oil ranges from 2-6% and the length of work allowed is 8 hours per day. Nordic gas station workers are exposed to benzene about 0.5-1 mg/m 3 . Exposure to fuel oil vapor at gas stations mainly occurs at the time of filling into the car tank. Filling as much as 30 liters containing 5% volume of benzene into the car tank, then there will be about 700 mg of the inhaled benzene. Total concentration of hydrocarbons in the air during the refueling process is 10 to 100 times of benzene [4] .
In this study, the total score of TDI on subjects who worked as gas station operators was 23.39 and 8 persons (20%) suffered from anosmia, 23 persons (57,5%) had hyposmia. While total score of TDI on subjects who worked as non-gas station operator was 32,64 and all workers have normal olfactory function (normosmia). In the Mann Whitney test, the mean value of threshold, discrimination and identification of the olfactory function in the gas station operator was lower than those of the non-gas station operator, and there was a significant proportional difference for the impaired olfactory function in which the gas station operators was higher than those of nongas station operators with a ratio of 77.5% versus 0% by Fisher's Exact Test (p<0.001).
The same case was also discovered in the research conducted by Fathoni (2014) in which the obtained numbers were also almost the same that there were 30 persons (40.5%) of 74 persons of total subjects who worked at the gas stations have suffered the impaired olfactory function [3] . In research conducted by Agoeng (2013), there were 7 subjects (8.2%) who suffered from malfunctioning with the mean TDI score of 26.65 ± 1.24 (hyposmia) while those with no impairment were 78 subjects (91.8%) with the mean TDI score of 33.30 ± 1.63 (normosmia) [5] .
This is in accordance with Riechelmann's theory (2004), which mentioned chronic exposure to fuel oil vapors containing volatile substances (benzene, toluene, ethylbenzene, xylene) can lead to the release of P (SP) substances, then it will bind to the NK1 (Neurokinin 1) receptor, which triggers the formation of kinase C protein (KCP) and further leads to hyperactivity of the mucous membrane, process of detoxification and chronic inflammatory with large amounts of neutrophils that can cause damage to olfactory cells and mucin glands that may cause the impaired olfactory function [6, 7] .
In this study, the proportion of subjects aged 20-29 years suffered from the impaired olfactory function was 5 persons (29.4%), aged 30-39 years was 24 persons (49%) and aged ³ 40 years was 2 persons (14 ,3%). The result of analysis using Chi Square test represented that there was significant correlation between age and the impaired olfactory function (p = 0,047). The results of this study were similar to the results obtained by Fathoni (2014) in which the impaired olfactory function on subjects aged ³ 40 years were 6 persons (8.1%) and subjects aged <40 years were 24 persons (32.4%) [3] .
Age is closely related to the impaired olfactory function, in which the decline in olfactory function generally occurs from the 5 th and 6 th decade of life and will undergo a drastic decline in the 7 th decade. According to Smith (1942) from the research on 121 specimens of olfactory bulbus obtained from the autopsy result, it was concluded that there was a decrease in the olfactory nerves from birth and throughout life ranging from 1% per year [8] . In Ulhaq, Tahir and Ione's studies (2008) on 30 human cadavers there was a decrease in number of mitral cells and decreased nuclear size of mitral cell in the olfactory bulbus with the age [9] . It then causes the decreased olfactory function in humans.
In this research, it was discovered that the mean age suffering from the impairment in the group of subjects who worked as gas station operators was 34.03 years (SD = 3.64 years), whereas those who had no impairment was 25.11 years (SD = 4, 83 years). In the group of subjects who worked as gas station operators, the mean length of works of the subjects who suffered from the impairment was 3.89 years (SD = 1.87 years) while the non-impaired subjects were 0.82 years (SD = 0.19 years). The result of analysis using Mann whitney test discovered significant correlation between length of work with the impaired olfactory function (p = 0,001) [10] [11].
This is in accordance with the theory stated by Takeuchi (2004) which proposed that chronic exposure by toxin substances that lasted more than 6 months although with low concentration will be able to cause chronic effects on workers, which in this case due to exposure to fuel oil vapor for more than 6 months will cause the impaired olfactory funtion on the workers [12] .
Conclusion
There was a significant difference in proportion for the impaired olfactory function by using Sniffin 'Sticks Test at the Gas Station workers in Medan city by using Fisher's Exact test (p <0.001).
